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Page 5 of 31 nanoparticles on the antibacterial, antifungal and adsorption activities were also compared 110 among each other. This study might be the first comprehensive report on the detailed evaluation 111 of properties owing to the metal nanoparticles.
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Page 7 of 31 prepared separately by exactly weighing 10 g of tea leaves and transferred into 250 ml conical 
Synthesis of iron nanoparticles

161
Iron nanoparticles using green tea (GT-Fe-NPs) and black tea (BT-Fe-NPs) were synthesized by temperature for 24 hours to complete reaction and separated using the above mentioned protocol.
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Silver nanoparticles using green tea (GT-Ag-NPs) and black tea (BT-Ag-NPs) were synthesized 180 by adding the corresponding tea leaves extracts to 1 mmol/L of the AgNO 3 aqueous solution
181
with a volume ratio of 9:1. The mixtures were continuously stirred at room temperature and left
182
for 24 hours at room temperature in dark to avoid photo activation of AgNO 3 and separated using 183 the above mentioned protocol. 
Characterization of metals nanoparticles
186
The pH of the solutions before and after reduction was determined using Digital pH meter 187 (Orion). The structural, functional and optical properties of all synthesized NPs were 188 characterized using scanning electron microscope (SEM), Fourier-transform infrared 189 spectroscopy (FTIR), energy-dispersive x-ray (EDX) and UV/Vis spectroscopy.
190
The morphology and size of the synthesized metal NPs were studied using SEM analysis (Model M A N U S C R I P T
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Page 10 of 31 CFU/mL) of bacterial inoculums was inoculated to each tube of the serial compound dilutions.
225
All tubes were incubated under agitation (120 rpm) at 37 ± 2 o C in a thermo shaker for 24 hours. 
Page 11 of 31 data). These genes were identified to be responsible for the production of AFs biosynthetic 247 pathway.
248
The isolated strains were utilized for the assessment of antifungal activity of each metal NPs.
249
The strains of A. species were streaked into fresh PDA slants from petri plates and incubated at 250 25 ± 2 °C for 5-7 days. The AFs quantification was carried out as per described previous method (Asghar et al., 2017) . were also studied to evaluate the mechanism of the adsorption process.
288
The effect of each NPs amount on the adsorption process was carried out using 100 ng/mL of were separated using centrifugation at 10,000 rpm for 2 min. The supernatant was collected and 293 un-bound AFB 1 was purified using IACs column and analyzed by HPLC as described above.
294
The adsorption isotherm and effect of initial concentrations of AFB 1 on the adsorption process
295
was assessed in the range of 20−200 ng/mL. The AFB 1 concentrations were measured, at time 296 t=0 and at equilibrium using HPLC as mentioned above protocol.
297
The pH effect on the adsorption of AFB 1 by each NPs was evaluated at pH 1, 3, 5, 7 and 9. The 298 kinetic studies and influences of incubation time on the adsorption process were performed as 299 similar to those of equilibrium study. At the predetermined time, samples were collected for 300 centrifugation and the concentration of AFB 1 was analyzed using above mentioned procedure.
301
The amount of AFB 1 , at time t = 0 and time t, Qt (ng/µg) was calculated.
302
The thermodynamic parameters and effect of incubation temperature on the adsorption process Table 1) . Pre-/post reduction pH was 333 found in the acidic range. However, the pH of every sample was found to decrease during 334 reduction and shifted to the acidic range.
335
The SEM images of all synthesized NPs are presented in Fig. 2 
(A−F). SEM images clearly
336
showed that Fe-NPs, Cu-NPs and Ag-NPs were agglomerated and spherical shaped with a M A N U S C R I P T The localized elemental information of all NPs determined by EDX is presented in Fig. S2(A−F) 
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366
(Supplementary data). The spectra results showed successfully formation of NPs. However, the 367 presence of small impurities supposed to arise from plant constituents.
368
The UV/Vis spectrums of all synthesized NPs are presented in NPs only. This is due to the surface plasmon resonance (SPR) and proving that the protein found 372 in the leaves acts as a template and a stabilizer in the synthesis process. 
Antibacterial activity of metal nanoparticles
375
The zone of inhibition produced by different metal NPs are presented in Fig. 3(A in the order Ag-NPs>Cu-NPs>Fe-NPs both synthesized using green and black tea leaves extract.
379
The zone of inhibition produced by Fe-NPs, Cu-NPs and Ag-NPs showed in the range 11−13-, The antifungal activity was in the following order Ag-NPs>Cu-NPs>Fe-NPs both synthesized 407 using green and black tea. Ag-NPs exhibited a potent antifungal activity against fungal strains 408 and aflatoxins (AFs) production ( influence the respiratory chain. As a result, cease the cell division resulted in cell death.
419
Furthermore, NPs interact with protein of fungi, which lead to the inactivation of a protein and 420 direct interaction with DNA. Consequently, the interaction process generates mutation and DNA
421
is not able to replicate. In addition, the small size of NPs can easily penetrate the cell wall. This 
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Effect of adsorbent amount
445
The effect of each NPs amount on the AFB 1 adsorption is presented in Fig. 4(A,B) . The results
446
indicated that the AFB 1 reduction was directly proportional to the amount of NPs. The 447 adsorption rate was in the order Fe-NPs>Cu-NPs>Ag-NPs both synthesized using green and 448 black tea. It has been previously reported previously that the dose-response relationship exists 449 between adsorbent and adsorbate. The present study was with accordance the previous study M A N U S C R I P T The adsorption of AFB 1 on interaction with synthesized metal NPs was found gradually 456 decreased as the initial concentration of AFB 1 increased (Fig. 5(A,B) ). 
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Effect of pH
464
The effect of pH on the adsorption of AFB 1 with each NPs is presented in Fig. 5(C,D) behavior was observed in all NPs synthesized using green tea or black tea.
473
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Effect of interaction time
475
The adsorption of AFB 1 on all synthesized metal NPs was found dependent on incubation time.
476
Thus, longer incubation time resulted in higher AFB 1 adsorption as represented in Fig. 6(A,B) .
477
The results demonstrated that the spontaneous adsorption process was actually responsible for 
Effect of incubation temperature
487
The effect of different incubation temperatures of the solution is shown in Fig. 6(C,D) . The Where,
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510
K F and n are Freundlich constants that indicate the sorption capacity and intensity, respectively.
511
The K F and n values were calculated from the intercept and slope of the plot between log Qe and 512 log Ce, respectively. respectively.
521
The isotherm constants and determination coefficients (R 2 ) values are presented in Table S4 522 (Supplementary data). The R 2 and theoretical and experimental Qe values were used to find out were determined from the slope and intercept of the plot of t/Qt against t, respectively. The 546 obtained pseudo-first order and pseudo-second order model parameters are tabulated in Table S5 547 ( Where,
560
R is the universal gas constant (8.314 J/mol.K), T is the temperature (K) and Kc is the 561 distribution coefficient. Resulted thermodynamic parameters are presented in Table S6 562 (Supplementary data). The negative values of ∆G° at different temperatures showed that the Tables Captions and Tables   1   Table 1 . Physical and morphological characterization of the iron, copper and silver 2 nanoparticles synthesized using green and black tea leaves extract.
3 Table 2 . Antibacterial of iron, copper and silver nanoparticles against methicillin-and 4 vancomycin-resistance Staphylococcus aureus bacterial strains.
5 Table 3 . Effect of metals nanoparticle concentration on the aflatoxins production by
6
Aspergillus flavus and Aspergillus parasiticus. GT-Fe-NPs and BT-Fe-NPs = iron nanoparticles synthesized by green and black tea leaves extract, respectively.
27
GT-Cu-NPs and BT-Cu-NPs = copper nanoparticles synthesized by green and black tea leaves extract, respectively.
28
GT-Ag-NPs and BT-Ag-NPs = silver nanoparticles synthesized by green and black tea leaves extract, respectively.
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68
The antifungal activity of all metal nanoparticles synthesized using green or black tea leaves extracts were not 
